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Snowplowable Pavement Marker Test Deck
Final Inspection Report
October 31, 2007
Location: Scarborough Connector, northbound
Present: Doug Gayne, MaineDOT Transportation Research Division, Scott McPherson and crew,
MaineDOT Highway Maintenance; Al Siblick from Hallen Products, Ltd.; Dave McHugh from Ray
OLite Corp; Keith Kaufmann from Ennis Paint (Stimsonite).
The snowplowable markers were installed on this test deck in September, 2004. They have now
been subjected to 3 winter cycles. This report begins with a review of the initial testing protocol,
followed by the test deck installation notes and ending with observations from the final
inspection.

TESTING PROTOCOL
Markers will require a demonstration on a test deck in Maine for a period of one winter season
(minimum). Longer evaluation will be at the discretion of the Traffic Engineering group on a case
bycase basis. Manufacturers/Suppliers will be required to install their own products (adhesives
included), at their own expense, at test site(s) designated by MaineDOT. Traffic control and
maintenance of traffic during installation will be provided by MaineDOT. Markers must undergo at
least ten direct passes by snowplows during the course of the test. Dry plowing will be performed
at the end of the season as necessary to make up the 10 passes. The evaluation may include, but
not be limited to the following elements:
· Lens condition
· Nighttime visibility [note: retroreflectivity not measured as part of this evaluation]
· Installation procedures
· Housing (or holder) condition
· Overall durability
Rating of field observations:
5 – Excellent, likenew condition
4 – Good, some wear evident...still performing well
3 – Fair, visibly worn...much abrasion evident on housings, loss of reflectivity on marker
2 – Poor, significant wear...reduced performance
1 – Very poor, no longer functioning as intended
0 – Missing or damaged beyond use
Manufacturers/suppliers shall submit a single copy of the Preliminary Information for Product
Evaluation form for each product type submitted for evaluation along with additional data
specified on the form. This form is available for download from the Approved Products List web
site at: http://www.state.me.us/mdot/transportationresearch/pdf/prodform.pdf
Samples will be installed according to the following scheme:
· Markers shall be placed along a primarily horizontal and vertical tangent
· 3 groups of five each
· 20 foot intervals between markers
· 20 foot gaps between each group
Samples from all manufacturers/suppliers will be installed by first dry sawing properly sized slots,
then blowing out. All debris resulting from the saw cutting operation shall be promptly removed
from slots and from the pavement surface. The slots shall be dry prior to application of the epoxy
adhesive. Marker castings shall be bonded to the pavement with epoxy adhesive. Epoxy
adhesives shall be installed as required by the manufacturer's specifications.
The markers shall be placed immediately after the adhesive has been mixed and dispensed.
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The keels of the pavement marker casting shall be hand placed into the slots in such a manner as
to assure that the tips of the marker's snowplow deflecting surfaces are below the pavement
surface and that the 4 lugs on the keels of the castings are in contact with the bottom of the
slots.
INSTALLATION
Thirty locations were ground adjacent to the center line joint in preparation for the markers.
Locations were evenly spaced on center line between “skips”, which placed them 40’ apart. Truck
mounted grinder unit proceeded in direction of traffic grinding on average 2 locations per minute.
After grinding, marker housings were “dryfit” to ensure proper
depth for placement of snowplowable markers (Figure 1). Upon
completion of grinding operations and inspection, locations were
then blown out with compressed air by MaineDOT personnel.
Crew members used a moving truckmounted compressor and
wand for this procedure.
Thermoset EP87 epoxy, a two part adhesive was used for
anchoring the units in the road. Dark colored resin was first
poured into steel paint pots followed by an equal amount of the
Ready for installation (Figure 1)
white colored hardener. The epoxy was then mixed thoroughly
by hand until blended into a grayish color indicating a thorough mix.
Epoxy was then placed into groundout areas of the pavement.
Typically, epoxy is blended on the truck and then injected into
the cutouts on large installation projects. But, in this particular
installation with only a relatively few markers installed,
everything was done by hand. With the injected method there is
minimal epoxy on the road surface after placement of the
marker. Note the duct tape over the reflector during the
cementing process to avoid smudging the reflector. The duct
tape is removed after cementing and prior to final “setup” of
adhesive (Figure 2).
FINAL INSPECTION
Marker assemblies appear to be in fair condition overall and
most are still functioning as intended. There were approximately
100 snowplow passes over the test deck during the course of
the previous winter. The Annual Average Daily Traffic (AADT)
volume on this road is nearly 9,000 vehicles as of 2006.

Cementing marker in pavement
(Figure 2)

All castings exhibit signs of at least moderate wear on their upper surfaces with considerable
scarifying marks now apparent. The cast iron housings have now taken on a dark brown natural
patina.
It appears that many of the units have been impacted by a sideway force, most likely the edges
of plow blades riding along on the left lane facing side of the castings’ rails. This force has
sheared the tabs off some of the castings and in some cases has cracked or shattered the housing
(Figure 3). Remarkably, the fractured housings continue to protect the reflectors which are still
providing some degree of retroreflectivity. This type of damage appears to be typical damage to
all brands, but less so to the Ennis Paint units. The reflectors are generally showing signs of a
dulling of the outer lens material, and thus reducing the overall retroreflectivity of the units.
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The RayOLite units seemed to have suffered the most wear
with several cracked and broken castings and one severely
damaged reflector (Figure 3). The RayOLite units averaged a
1.9 durability rating (based on the Testing Protocol ratings noted
above).
The Hallen units fared better with less damaged castings. These
units utilize a 3M Series 190WR Snowplowable Marker that has
stood up well during the
Damaged casting and reflector
evaluation period. The Hallen
(Figure 3)
markers were in very good
condition overall earning them a 3.5 average rating (Figure 4).
Ennis Paint’s “Stimsonite” units (formerly AveryDennison)
appear to be performing about equal to Hallen’s at this point in
time with all of their units averaging a rating of 3.4 (Figure 5). It
should also be noted that these reflectors were replaced in the
Hallen unit (Figure 4)
field by the Avery Representative just after the castings were set
in place. The reason for the change was that the units came with
clear/clear reflectors while clear/red was specified for the entire test deck. The replacement was
done within a few weeks of the installation.
However, this has given us an opportunity to see how well
reflectors replaced in the field perform. The answer is apparently
very well as there appears to be no loss of adhesion between the
reflectors and the castings at this point. A bead of “Liquid Nails”
adhesive is run on the underside of the reflector before insertion
into the casting.
It was noted that the epoxy adhesive used to anchor the units in
the pavement is standing up quite well to traffic and snow removal
efforts. Even excess epoxy on the pavement surface is still
Ennis [Stimsonite] unit (Figure 5)
apparently wellbonded to the pavement with only minor signs of
cracking from the castings being impacted. None of the units appear to be loose or coming free of
the surrounding pavement. No reflectors were missing in any of the units, and only one appeared
to be severely damaged, but still somewhat functional.
The emphasis on this study was on the durability of the units and so retroreflective properties
were not closely studied nor accurately measured. However, the Scarborough maintenance crew
reported that these units, especially when new, were highly visible and reflected a lot of light.
Initially there was some curiosity about a possible “rumblestrip” effect of these markers for
example: to supplement a painted edge line. These units would have to be placed very close
together to get any appreciable rumble effect, particularly in a passenger vehicle. Having driven
over these many times at varying speeds myself, I can attest to the fact that one feels little
effect. I am told that there is much more of a noticeable effect when a snowplow blade rides over
them. Incidentally, an interesting point brought to my attention by a MaineDOT crew member was
that when plowing in the middle of a whiteout and he felt the plow blade ride over the marker, it
was confirmation to him that he was still on the centerline of the highway.
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Below is a graphic depiction of the results of this inspection:
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CONCLUSIONS
These highly durable, and visible markers are a very useful tool that the Department should put
into use on any hightraffic locations where it is difficult to maintain a painted line on the
pavement.

FINAL THOUGHTS
In a discussion at the end of the final inspection, it was suggested that if the vendors were all
willing to send the Department replacement reflectors, any necessary adhesives, and instructions,
I would coordinate a complete reflector replacement of the test deck with the Scarborough
Maintenance Crew the next time that a lane closure was set up on this section. The vendors have
all agreed to do this. When this occurs, I will send out some notes on the reflector replacement
aspects, which was a part of the initial testing protocol anyway.
This is the final planned inspection of this test deck. Many thanks to all who have helped in
particular:
Al Siblick, Hallen Products Limited, Dave McHugh, RayOLite, Steve Gainer, Ennis Paint
(Stimsonite), Keith Kaufmann, Ennis Paint (Stimsonite), Scott McPherson & crew, MaineDOT

Doug Gayne, Product Approval Coordinator, November 13, 2007
Maine Department of Transportation
Bureau of Planning, Transportation Research Division
2076243268
doug.gayne@maine.gov

